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Background: We aimed to determine the role of palliative resection in metastatic colorectal cancer (mCRC) and ascertain which 
patient populations would benefit most from this treatment. 

Methods: A total of 1015 patients diagnosed with mCRC at Seoul National University Hospital between 2000 and 2009 were 
retrospectively studied. 

Results: Of the 1015 patients, 168 patients with only liver and/or lung metastasis received curative resection. The remaining 847 
patients were treated with palliative chemotherapy and/or palliative resection combined with best supportive care. Palliative 
resection was performed in 527 (62.2%) cases (complete resection with negative margin (RO) in 93, R1/2 in 434). Resected patients 
had a more prolonged median overall survival (OS) than unresected patients (21.3 vs 14.1 months; P<0.001). In multivariate 
analysis, RO resection was found to be associated with a superior OS compared with R1/2 resection (51 .3 vs 19.1 months; P< 0.001) 
and no resection (51 .3 vs 14.1 months; P<0.001). When we performed propensity score matching, palliative resection was found to 
be related to prolonged OS (hazard ratio = 0.72, 95% confidence interval = 0.59-0.89; P = 0.003). 

Conclusion: Palliative resection without residual disease and chemotherapy confers a longer-term survival outcome than palliative 
chemotherapy alone in mCRC patient subset. 



Approximately 20% of patients with colorectal cancer (CRC) have 
distant metastatic disease at the time of presentation (Jemal et at, 
2009). The majority of patients with metastatic CRC (mCRC) 
cannot be cured, although a subset of these cases with liver- and/or 
lung-isolated disease is potentially curable with surgery (Ballantyne 
and Quin, 1993; Regnard et al 1998; Headrick et al 2001). 

Systemic chemotherapy is the standard approach in treating 
mCRC and the last 5-10 years have seen unprecedented advances 
in therapies for this cancer. When 5-fluorouracil was the sole active 
agent, overall survival (OS) in mCRC cases was approximately 



11-12 months. In recent years, however, the average median 
survival duration has doubled. This increase has been mainly 
driven by the availability of new active agents, such as irinotecan, 
oxaliplatin, cetuximab, panitumumab, and bevacizumab 
(Cunningham et a/, 2004; Grothey et al, 2004; Hurwitz et al, 
2004; Sobrero et a/, 2008). Recently, the FDA has approved the 
angiogenesis inhibitor aflibercept for patients with previously 
treated mCRC. Although many new drugs are currently being 
investigated, they have not yet changed the standard treatment nor 
improved treatment outcomes to any significant extent. 
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In contrast, the role of palliative resection as an intervention for 
mCRC has been restricted. Resection of the primary site is 
performed in order to manage symptoms, such as obstruction, 
perforation, and bleeding, but the use of bowel resection in 
relatively asymptomatic patients with stage IV disease has not been 
well defined (Liu et al, 1997; Scoggins et al, 1999; Rosen et al, 
2000). The rationale for immediate resection in asymptomatic 
patients is based on the prevention of primary-related complica- 
tions later on during the treatment course, which can require 
urgent surgery and are associated with higher mortality. Further- 
more, there are very few data on palliative metastasectomies 
confined to the peritoneum and ovary (Miller et al, 1997; Mahteme 
et al, 2004; Erroi et al, 2007). Previously, studies on these 
treatments were retrospective in nature and had small sample sizes 
with short-term follow-up periods, making it difficult to determine 
the benefits of such surgeries with any certainty. 

In this retrospective study, we evaluated the treatment outcomes of 
palliative resection combined with standard chemotherapy in mCRC 
patient cohort. In addition, we attempted to identify clinical predictive 
factors that can determine the benefits of palliative resection. 



MATERIALS AND METHODS 



Patients. A review of hospital databases was performed to identify 
patients with a diagnosis of stage IV mCRC between 2000 and 
2009 (Figure 1). The number of patients who had histologically 
confirmed adenocarcinoma of the colon and rectum with distant 
metastasis was 1015. We divided our sample group into two groups 
according to the extent of metastasis as follows: (1) patients with 
resectable liver/lung metastasis who had curative potential; and 
(2) mCRC patients who were not candidates for curative surgery. 
Data on age, gender, tumour site. Eastern Cooperative Oncology 
Group (ECOG) performance status, primary tumour location, 
pathological differentiation, the organs involved by CRC, che- 
motherapy, and surgery were retrieved by reviewing patient 
medical records. The extent of tumour spread was determined 
from the pretreatment workup (chest X-ray, computed tomogra- 
phy, or positron emission tomography). Intraoperative findings 
documented in the operative report also contributed to the 
determination of metastatic tumour involvement. 

The data are presented as frequencies and percentages for 
categorical variables and were analysed with the Pearson's t^st 
or the Fisher's exact test. The Student's t-test and Mann-Whitney 
(7-test were used for statistical comparison between the groups. 
The median duration of OS was calculated using the Kaplan-Meier 
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Figure 1 . CONSORT (Consolidated Standards of Reporting Trials) 
diagram. 



method. Comparisons between different groups were made using 
the log-rank test. Multivariate analyses were performed using a 
logistic regression model for responses and a Cox regression model 
for OS to identify independent factors and adjust for baseline 
characteristics. Two-sided P- values of less than 0.05 were 
considered significant. All analyses were performed using SPSS 
for Windows, version 19.0 (IBM Corporation, Armonk, NY, USA). 

Because of the nonrandomised, observational nature of this 
study, we performed propensity score matching to evaluate the 
efficacy of palliative resection. Briefly, the propensity to undergo 
palliative resection or not was scored using a multivariable logistic 
regression for each patient, using five variables that affected the OS. 
This study was approved by the Institutional Review Board of 
Seoul National University Hospital. 



RESULTS 



Patient characteristics. Patient characteristics are listed in 
Table 1. The ages ranged from 16 to 88 years (median age, 
61 years) and 595 patients (58.6%) were male. All tumours in 
this cohort were either adenocarcinoma or carcinoma. Primary 
tumours were located in the right colon (caecum, ascending, or 
transverse colon) in 393 patients (38.7%), descending and 
rectosigmoid colon in 63 patients (6.3%) and 549 patients 
(54.1%), respectively. The most common site of metastatic disease 
at presentation was the liver (589 patients, 58.0%), followed by 
distant lymph nodes (267 patients, 26.3%), peritoneum (251 
patients, 24.7%), lung (203 patients, 20.0%), and ovary (48 patients, 
4.7%). The median number of metastatic sites was 1 (range, 1-6) 
and 905 (89.2%) cases had limited metastasis (number of 
metastatic sites ^2). The median OS in the total study population 
was 21.9 months (95% confidence interval (CI) = 20.4-23.4). 

Treatment outcomes in mCRC patients who underwent curative 
metastasectomy of the lung and/or liver. Of the total cohort of 
1015 patients under analysis, 168 (16.5%) received a lung or liver 
metastasectomy with curative intent. Curative resection of the liver 
and lung was done in 144 (85.7%) and 27 patients (16.1%), 
respectively. Liver and lung metastasectomies were simultaneously 
performed in three patients. The median OS was 82.5 months (95% 
CI = 63.2-101.8) in these populations (Figure 2A). After resection, 
158 patients (94.0%) received postoperative chemotherapy. In 
univariate analysis, a young age ( < 62; not reached vs 55.1 months; 
P = 0.020) and chemotherapy after resection (82.5 vs 43.9 months; 
P = 0.006) were found to be associated with prolonged OS. There 
was no interaction between the metastatic organ involved and 
median OS. In multivariate analysis, chemotherapy was the only 
significant predictor of good prognosis (P = 0.030, hazard ratio 
(HR) = 0.31, 95% CI = 0.11-0.89). 

Treatment outcomes in patients who were not candidates for 
curative metastasectomy/palliative resection. Palliative resection 
was done in 527 patients (62.2%), complete resection with negative 
margin (RO) in 93 (17.6%), complete resection with positive 
margin (Rl) in 10 (1.9%), and grossly residual disease after 
resection (R2) in 424 (80.5%) cases. Of the 93 patients who 
underwent RO resection, 51 (54.8%) with synchronous metastasis 
underwent resection of both the primary site and metastasis, 
whereas resection of only the metastatic site was performed in 42 
(45.1%) patients with metachronous metastasis. Eighty patients 
(86.0%) had limited metastasis (number of metastatic organs ^ 2) 
involving the peritoneum (27 patients, 29%), local recurrence 
(21 patients, 24.7%), lymph nodes (14 patients, 15.1%), ovaries 
(14 patients, 15.1%), liver (11 patients, 11.8%), and lung 
(5 patients, 5.4%). The performance status of the majority of these 
patients was ECOG 0-1 (90 patients, 96.7%) and only 3 patients 
(3.2%) showed an ECOG 2 rating. The major reason for palUative 
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Table 1. Baseline characteristics of CRC patients in this study 



Characteristics 


No. 


% 


No. of patients 


1015 




Median age, years 


61 


Range = 16-88 


Stage IV 


Metastatic 


646 


63.6 


Recurrent 


369 


36.4 


Median serum CEA (ng ml ^ ^) 


7.6 


Range = 0.0-49900.0 


ECOG performance status 


0 


85 


8.4 


1 


818 


80.6 


2 


93 


9.2 


^3 


11 


1.1 


Unknown 


8 


0.8 


Location 


Ascending colon 


309 


30.4 


Transverse colon 


84 


8.3 


Descending 


63 


6.2 


Rectosigmoid colon 


549 


54.1 


Unknown 


10 


1.0 


Differentiation 


Well 


44 


4.3 


Moderate 


708 


69.8 


Poor 


77 


7.6 


Mucinous 


70 


6.9 


Unknown 


116 


11.4 


Number of metastatic organ 


1 


635 


62.6 


2 


271 


26.7 


3 


77 


7.6 


4 


24 


2.4 


^5 


8 


0.8 


Involved metastatic organ 


Liver 


592 


58.3 


Lymph nodes 


267 


26.3 


Peritoneum 


251 


24.7 


Lung 


207 


20.4 


Ovary 


48 


4.7 


Bone 


29 


2.9 


Brain 


5 


0.5 


Local recurrence 


48 


4.7 


Microsatellite stability 


Stable 


461 


85.8 


Low instability 


44 


8.2 


High instability 


32 


6.0 


Unknown 


478 




KRAS mutation 


Wild type 


167 


60.0 


Mutation 


111 


40.0 


Unknown 


737 




Abbreviations: CEA = carcinoembryonic antigen; CRC = colorectal cancer; ECOG = Eastern 


Cooperative Oncology Group. 







resection was reduction of tumour burden in asymptomatic 
patients (347, 65.8%). The surgery for palliation of symptoms 
(obstruction, perforation, or bleeding) was performed in 112 
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Figure 2. Kaplan-IVIeier plots of OS in mCRC patients who received 
curative surgery (A) and in patients who were not candidates for 
curative resection (B). 



(21.3%), 25 (4.7%), and 5 patients (0.9%), respectively. In 35 
patients (6.6%), distant metastasis was detected via baseline 
computed tomography immediately after surgeries with curative 
intent. 

Of the 527 patients in our cohort who received palliative 
resection, resection of both primary and metastatic sites was done 
in 108 cases (20.5%). Primary or metastatic sites alone were 
resected in 337 (63.9%) and 82 patients (15.6%), respectively. 

Chemotherapy. Of 847 patients who were not candidates for 
treatment with curative intent, 88 patients (10.4%) did not receive 
chemotherapy either due to the patient's refusal or a poor 
performance status and 13 patients (1.5%) insisted on a referreal 
to a local hospital. In 746 cases where a history of palliative 
chemotherapy was documented, a median two lines of chem- 
otherapy were performed (range = 1-9) and 361 patients (68.5%) 
received two or more lines of chemotherapy. Oxaliplatin was the 
most commonly used agent (685 patients, 80.9%) and irinotecan 
was administered in 570 patients (67.3%). 5-Fluorouracil and 
capecitabine were employed in 675 (79.7%) and 399 patients 
(47.1%), respectively. Finally, 103 patients (18.1%) received 
cetuximab, whereas bevacizumab was used in 90 (10.6%) cases. 
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There was a significant difference in the median progression - 
free survival associated with first-hne chemotherapy between 
patients with palhative resection and no resection (7.7 vs 
6.6 months; P< 0.001). In particular, the median progression- 
free survival in patients who underwent RO resection was much 
longer than in patients who underwent Rl/2 resection and those 
who were not resected (13.6 vs 6.7 vs 6.6 months; P< 0.001). 

Survival outcomes according to clinical factors and treatment 
modalities. The median OS was 19.0 months (95% CI = 
17.8-20.1; Figure 2B) and the median OS in patients with palliative 
resection was longer than in patients with no resection (21.4 vs 14.1 
months; P< 0.001; Figure 3A). In particular, the median OS in 
patients with RO resection was far superior to all other patients in 
the cohort (51.3 months; P< 0.001; Figure 3B). 

When we compared patients who received palliative resection 
with those who did not, there were differences in age and in 
the number of metastases. Patients who underwent palliative 
resection tended to be younger than those who did not receive 
this treatment (P = 0.002). In addition, there was a noted trend 
that the proportion of patients who had a limited number of 
metastases (^2) was higher in the resection patient group, 
although this was not statistically significant (P = 0.056). We also 



detected a tendency for the mean serum carcinoembryonic 
antigen (CEA) value to be higher in cases who did not undergo 
resection (P = 0.056). We summarised these comparisons 
between patients with palliative resection and no resection in 
Table 2. 

In univariate analysis, there were some good additional 
prognostic factors identified including an age <61 years, well-to- 
moderate differentiation, tumour location in the sigmoid colon and 
rectum, an ECOG 0-1, a lower than median CEA value 
(<9.3ngml~ ^), chemotherapy, number of metastatic sites ^2, 
and microsatellite stability or low microsatellite-instability. 
In multivariate analysis, RO resection was found to be associated 
with prolonged OS compared with Rl/2 resection and no resection. 
In addition, well-to-moderate differentiation, a good performance 
status (ECOG 0-1), a lower than median level of CEA, 
chemotherapy, and a low number of metastatic sites (number of 
metastatic sites ^ 2) remained clinically significant in multivariate 
analysis. Table 3 summarises the various prognostic factors for OS 
in CRC cases. 

Figure 4 depicts the effects of palliative resection on survival for 
stratified mCRC patient subgroups. Palliative resection was found 
to be associated with significant risk reduction across all subgroups 
except for patients with a poorly differentiated histology and a low 
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Figure 3. Kaplan-Meier plots of OS based on palliative resection (A) 
and extent of palliative resection (B) in mCRC cases. 



Table 2. Comparison between patients who underwent palliative 
resection and those who did not 



Characteristics 


Palliative 
resection 


No palliative 
resection 


P- value 


Number of cases (%) 


527 (62.2) 


320 (37.8) 




Mean age, years 
(range) 


58.8 (16-88) 


61.5 (20-84) 


0.002^ 


Men (%) 


295 (56.0%) 


195 (61.1%) 


0.141^ 


Location 


Ascending, transverse, 
and descending colon 
Sigmoid colon and 
rectum 


250 (47.7%) 
274 (52.3%) 


149 (47.2%) 
167 (52.8%) 


0.875^ 


Differentiation 


Well and moderate 
Poor 

Mucinous 


295 (79.3%) 
53 (10.6%) 
50 (10.0%) 


221 (85.7%) 
22 (8.5%) 
15 (5.8%) 


0.077^ 


ECOG 


0-1 


482 (92.2%) 
41 (7.8%) 


257 (80.8%) 
61 (19.2%) 


< 0.001^ 


Mean value of serum 
CEA, ng ml ~ ^ (range) 


288.3 (0.0-13 000.0) 


684.2 (0.0-49 900.0) 


0.056^ 


Chemotherapy 


No chemotherapy 
Chemotherapy done 


47 (9.0%) 
474 (91.0%) 


41 (13.1%) 
272 (86.9%) 


0.063^ 


Number of metastasis 


1-2 

^3 


308 (58.4%) 
219 (41.6%) 


165 (51.7%) 
154 (48.3%) 


0.056^ 


Abbreviations: CEA = carcinoembryonic antigen; ECOG = Eastern Cooperative Oncology 
Group. 

^Based on Student t-test. 
"^Based on Fisher's exact test. 
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Table 3. Prognostic factors for overall survival 













Variable 


Univariate 


Multivariate 




HR (95% CI) 


P-value 


Adjusted 
HR (95% CI) 


P-value 


Age 


<61 years old 
^61 years old 


1.22 (1.05-1.43) 


0.009 


1 .25 (0.97-1 .60) 


0.076 


Location 


Ascending, 
transverse, and 
descending colon 
Sigmoid colon and 
rectum 


0.85 (0.73-0.99) 


0.041 


0.80 (0.63-1 .03) 


0.091 


Differentiation 


Well and 
moderate 
Poorly 
Mucinous 


2.05 (1.58-2.65) 
0.89 (0.66-1 .20) 


<0.001 
0.455 


3.29 (2.18-4.97) 
1.20 (0.77-1.85) 


<0.001 
0.411 


ECOG Performance status 


0-1 

^2 


2.97 (2.37-3.71) 


<0.001 


1 .62 (1 .06-2.48) 


0.024 


Serum CEA 


<9.3 
^9.3 


1.61 (1.37-1.90) 


<0.001 


1.29 (1.02-1.65) 


0.033 


Resection 


RO 

R1-2 

No resection 


3.29 (2.39-4.54) 
4.33 (3.12-6.01) 


<0.001 
<0.001 


3.17 (1.94-5.17) 
3.07 (1.80-5.26) 


<0.001 
<0.001 


Chemotherapy 


No chemotherapy 

Chemotherapy 

done 


0.25 (0.20-0.33) 


<0.001 


0.28 (0.18-0.44) 


<0.001 


Number of metastasis 


1-2 

^3 


1 .74 (1 .49-2.03) 


<0.001 


1.67 (1.30-2.15) 


<0.001 


Microsatellite instability 


Stable and low 
High 


1 .29 (1 .05-1 .60) 


0.016 


1.32 (0.82-2.13) 


0.252 


Abbreviations: CEA = carcinoembryonic antigen; CI = confidence interval; ECOG 
Cooperative Oncology Group; HR = hazard ratio. The P-value was calculated by 
test. 


= Eastern 
a log-rank 



ECOG (^2). In addition, in patients ^71 years of age, palliative 
resection did not prolong OS significantly. 

Propensity score matching. We used propensity score matching 
to compare the effects of palliative resection. In order to minimise 
the bias related to the nonrandom allocation of palliative resection, 
we developed a matching scheme that included variables that have 
been shown to be associated with OS in our present analyses. We 
included variables within the following domains: age, tumour 
differentiation, performance status, CEA level, number of 



metastases, and chemotherapy. We then used propensity score 
matching to match 213 patients (40.4% of the relevant group) who 
were treated with palliative resection to 213 patients (66.7% of the 
relevant group) who did not undergo this treatment. As shown in 
Figure 5, the Kaplan-Meier curves for the effects of palliative 
resection after matching on the propensity score showed a clear 
survival benefit associated with this intervention. Palliative 
resection reduced the hazard of death by 28% (HR = 0.72, 95% 
CI = 0.59-0.89) in a Cox regression model (P = 0.003). 



DISCUSSIONi 



In our current study, we analysed 1015 patients who were 
diagnosed with mCRC within a 10-year period. As is widely 
accepted, mCRC patients with only liver- and/or lung-isolated 
disease could achieve long-term survival through curative resection 
combined with systemic chemotherapy. In other mCRC patients, 
palliative resection followed by chemotherapy, especially if RO 
resection is feasible, was found to be associated with a more 
prolonged OS than palliative chemotherapy alone. 

Our study results indicate that palliative surgery is a valid 
treatment option in mCRC patients. With the exception of 
resectable liver/lung metastases, palliative resection in mCRC 
patients has been performed previously only to relieve symptoms 
or in emergent medical situations (perforation, obstruction, or 
bleeding) and clinicians generally choose systemic chemotherapy 
in asymptomatic mCRC patients. However, we demonstrate from 
our current analysis that mCRC patients, especially in those for 
whom RO resection is achievable, had a significant survival benefit 
through surgical resection followed by systemic chemotherapy as 
compared with systemic treatment alone. Hence, aggressive 
surgical treatment combined with systemic chemotherapy should 
be considered in mCRC patients with a resectable metastasis 
because a portion of these patients has the possibility of achieving 
long-term disease-free survival and greatly improved OS. 

When performing palliative resection, postoperative morbidity 
and mortality should be considered. For patients with mCRC who 
undergo surgery, there is a 20-30% risk of postoperative morbidity 
and a 1-6% risk of perioperative mortality (Scoggins et al 1999; 
Ruo et al, 2003; Galizia et al, 2008). In our current study, 
the mortality rate at 1 month and 3 months after surgical resection 
was 0.9% (5 of 527 patients) and 4.9% (26 of 527 patients), 
respectively. The postoperative mortality rate measured in present 
analysis was thus similar to or lower than that reported previously 
reports and therefore at an acceptable level. 

Clearly, only patients who would benefit from palliative 
resection should be considered for this procedure. As we noticed 
from our subgroup analysis, palliative resection did not signifi- 
cantly prolong the OS in patients with poorly differentiated 
tumours. Moreover, our subgroup analysis revealed that the benefit 
from palliative resection was not significant in patients ^71 years 
old or patients with a poor ECOG (^2). Based on these results, 
we recommend that palliative resection should be considered in 
younger patients ( ^ 70 years old) with a good performance status 
and not harbouring a poorly differentiated histology. 

Previous data on the resection of metastatic sites have generally 
been confined to specific organs, such as the ovaries, retro- 
peritoneal lymph nodes, and adrenal glands, and these were 
generated in small sample-sized studies (Rayson et al, 2000; 
McCormick et al 2007; Mourra et al 2008; Ho et a/, 2011). In our 
current study, we analysed 527 patients who underwent palliative 
resection during a 10 -year period and demonstrated the benefit of 
palliative resection regardless of metastatic site. Statistically, by 
matching resected and unresected patients using their propensity 
scores, we reduced the selection bias. This approach has been used 
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« . No. of Palliative « . *■ - . i^.x 
Subgroups ^. ^ ^. Relative risk (95% CI) 
^ ^ patients resection (%) ^ ' 


Interaction 
P 


Age 

<61 413 282 (68.2) 1 ^ 1 

61-70 251 143(57.0) 1 1 1 

71-80 164 90(54.9) | 1 

^81 19 12f63.2) 1 g 


< 0.001 
0.004 

^ 0.094 
1 0.159 






Differentiation 

Well-to-moderate 616 395(64.1) 1 • 1 

Poor 75 53(70.6) 1 

Mucinous 65 50(76.9) | 1 1 


< 0.001 

1 0.790 

0.039 


Performance status 

ECOGO-1 740 482(65.1) | — | — | 
EC0G^2 102 41 (40.2) | ^ 


< 0.001 
1 0.194 


No. of metastasis 

1 -2 474 308 C64 Q) 1 B 1 
^3 373 219(58.7) | 1 1 


0.001 
< 0.001 


Overall 

No 847 527(62.2) 1 B 1 


< 0.001 


1 1 1 
0.125 0.25 0.5 

4 Favors palliative resection 

e effects of palliative resection on survival in nnCRC patients by subgroup analysis. 
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Figure 5. Kaplan-Meier plot of OS with propensity score matching 
according to palliative resection in mCRC cases. 



successfully in a medical context in the past (Connors et al, 1996; 
Earle et at, 2001; Iwashyna and Lamont, 2002). Our present 
analyses were performed retrospectively and this is a major 
limitation of our current study. However, our cohort comprised 
consecutive patients who were diagnosed with mCRC to minimise 
selection bias. 

In summary, surgery provides a potentially curative option for 
selected patients who present with non-liver/lung metastasis- 
related mCRC. If the metastases are potentially resectable and the 
performance status of the patients is good, resection of both the 
primary lesion and the metastasis may be a good treatment option. 



Before surgical resection, tumour differentiation and the patient's 
age should be considered. With the integration of surgery and 
chemotherapy, a longer-term survival can be achieved than 
through palliative chemotherapy alone. 
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